Background: American trypanosomiasis, known as Chagas' disease (CD) is a major cause of cardiomyopathy in South America. Irreversible damage to the heart can appear 10 to 20 years after chagasic infection. The frequency of cerebrovascular complications in chronic CD is unknown. Objectives: To describe a group of patients with chronic or latent CD affected by ischaemic stroke and identify predictive variables for stroke in CD patients. Patients and methods: Retrospective case series of stroke patients with CD was studied using a cross sectional, descriptive design. CD was confirmed by positive immunofluorescence and haemaglutination serology. Data were collected on age, sex, vascular risk factors, previous history of CD, diagnostic stroke subtype, electrocardiograph and echocardiography findings. Frequency of vascular risk factors were compared with a control group of 239 non-chagasic stroke patients. Results: 136 consecutive CD stroke patients, mean age 56 years, 72 women and 64 men were identified. Vascular risk factors were observed in 81.6% of CD patients. Hypertension (70.29% versus 51.47%; p=0.0004), diabetes mellitus (15.9% versus 6.61%; p=0.0143), and tobacco use (53.98% versus 30.88%; p=0.00002) were significantly less frequent in the CD stroke group. Cardiomyopathy was significantly higher in CD stroke patients (45.58% versus 24.69%; p=0.00005). Abnormal electrocardiograms was observed in 82% of chagasic patients (right bundle branch block 39.5%, left anterior fascicular block 35.8%). Left ventricle (LV) diastolic dysfunction (61.47%), LV systolic dysfunction (51.18%), congestive cardiomyopathy (29.92%), and apical aneurysm (15.74%) were the most frequent echocardiographic findings. Aetiologies were cardioembolism (52.2%), undetermined (36.76%), atherothrombotic (8.82%), and small vessel stroke (2.2%). A diagnosis of CD was established after presentation with stroke in 38.23% of the patients. Conclusions: CD should be included in the differential diagnosis of stroke in patients of South American origin.
A merican trypanosomiasis, Chagas' disease (CD) is an important public health problem and a major cause of cardiomyopathy in South America. The causative organism Trypanosoma cruzi, is widespread throughout South and Central America, extending to southern Texas. 1 2 Sixteen to eighteen million people have chronic infection resulting in 50 000 deaths each year. Although up to 8% of the population in South America is seropositive, only 10% to 30% of these will develop symptomatic disease. The emigration of millions of people from countries where T cruzi is endemic to developed countries has increased the risk of unsuspected CD, and transfusion transmitted T cruzi. 3 4 Irreversible cardiac damage can appear 10 to 20 years after chagasic infection. The principal manifestations of chagasic heart disease are cardiac dilatation, heart failure, arrhythmia, and cardiac arrest. 5 6 Cardiac diseases increase the risk for occurrence of ischaemic stroke. 7 The clinical frequency of cerebrovascular complications in CD has not been previously described, although postmortem studies have shown that 9%-36% of patients with Chagas' cardiomyopathy have evidence of a cerebral infarction. [8] [9] [10] The identification and control of cardioembolic stroke risk factors is the cornerstone of the stroke prevention strategies in CD. 11 The objective of our study was to analyse the importance of chronic CD as a cause of ischaemic stroke in a Brazilian population. Associated vascular risk factors (VRFs) were analysed to identify the variables that could predict stroke in both the chronic or latent forms of CD. Heightening awareness of any such important relation might also lead to consideration of the diagnosis of previously undetected cases of CD in at risk populations with ischaemic stroke.
METHODS
We included in this study all patients admitted to the Departments of Neurology and Rehabilitation at Sarah Hospital, in Brasilia DF, Brazil, between January 1999 and July 2001 with the clinical diagnose of ischaemic stroke and positive chagasic serology. We defined the presence of CD in a stroke patient when both immunofluorescence and haemaglutination were positive. Only stroke patients with the chronic or latent CD were included in the study group.
Diagnosis of stroke was confirmed by clinical and/or radiological findings according to Stroke Data Bank criteria. 12 We adopted the criteria for classification of acute ischaemic stroke subtype used in the multicentre clinical ORG 10172 Trial in Acute Stroke Treatment (TOAST). 13 The Oxfordshire classification 14 was used to define stroke location. Demographic variables included age, sex, previous history of stroke, patient awareness of a history of CD, family history of CD, and the patient's region of origin. Data collected included VRFs, location of brain lesion, diagnostic stroke subtype, electrocardiograph and echocardiography findings. All patients underwent electrocardiography, echocardiogram, chest radiograph, and brain computed tomography. Further ancillary studies analysed were brain magnetic resonance imaging (22% patients), carotid Doppler (72.8%), and transcranial Doppler ( 37%).
A cross sectional, descriptive analysis design was developed. Collected data on VRFs were compared with a control group of non-chagasic stroke patients. StatView 4.02 for Macintosh was used to obtain descriptive statistics, Fisher's exact test, χ 2 test, and analysis of variance measurements. A two tailed probability value of less than 0.05 was considered statistically significant.
RESULTS
A total of 966 stroke patients (432 women, 534 men; mean age of 58.5 years) were admitted from January 1999 to July 2001. Serological results for CD were availiable in 557 patients; 24.4% of these patients (136 patients) had a positive chagasic serology. These 136 study group patients consisted of 72 women (53%) and 64 men (47%) with a mean age of 56 years, ranging from 17 to 85. Sixty nine per cent were younger than 65. The diagnosis of CD was established only after stroke in 38% of study patients. Similarly, one third of stroke patients without known VRFs (8 of 24) had CD diagnosed after their strokes. A family history of CD existed in 38% of patients. A chronic intestinal form was identified in 20% of the patients (megaesophagus 8%, megacolon 8%, and both 4%).
Chest radiography demonstrated abnormalities in 33% of patients, chiefly cardiomegaly. A carotid Doppler was done in 74% of patients, of which 63% were normal, 24% showed atheromatous plaques at the bifurcation, 11% had carotid thrombosis, and 2% patients had stenosis higher than 50%. Vascular epilepsy developed during follow up in 14%.
Vascular risk factors
Frequency of VRFs in chagasic stroke patients were compared with a control group of 239 non-chagasic stroke patients (104 women and 135 men with a mean age of 57.4 years). Ethnicity of both groups was indistinguishable. Significantly higher frequencies of hypertension, diabetes mellitus, and tobacco use existed in the non-CD stroke group. Prior stroke and cardiomyopathy were significantly higher in the chagasic stroke group (table 1) .
Electrocardiograph and echocardiograph abnormalities
Electrocardiograph abnormalities occurred in 82% of CD patients. A right bundle branch block was observed in 39.5%, followed in frequency by left anterior fascicular block (36%). Of the 67 patients undergoing Holter monitoring 48 patients (72%) showed frequent ventricular extra systoles. Altogether 127 patients (94%) underwent an echocardiogram, either transthoracic alone (63%), transoesophageal alone (0.7%), or both (30%). A normal echocardiogram was obtained in 21 patients (17%). Echocardiograms were not obtained in eight, of which two had failed because of an inadequate thoracic window. Left ventricular diastolic dysfunction (LVD) was the most frequent echocardiography finding. Apical aneurysm occurred in 16%. It was more frequent among younger chagasic stroke patients (mean 52 years) and in those without VRFs (26%).
There were no statistical differences in age or sex of the CD stroke patients with cardiovascular disease including chagasic apical aneurysm, LVD, bundle block, hypertension, ischaemic cardiomyopathy, and heart failure. Dilated cardiomyopathy when present occurred at a significantly younger age (mean age 51 versus 58 years; p=0.012). A prior history of chagasic stroke was not related to the presence of VRFs, nor the presence of arrhythmias.
Stroke characteristics
According to TOAST criteria, we defined 52% of CD stroke patients as cardioembolism (with an obvious source of embolus), 9% as atherothrombotic stroke, 2% as small vessel stroke, and 37% as stroke of undetermined cause (table 2). In this last group we also included stroke patients with normal carotid Doppler, presence of hypertension, and findings on echochardiograph such as LVD. Middle cerebral artery was the most frequently affected vascular territory (71%), followed by basal ganglia or internal capsule infarctions (15%). Silent infarctions were observed in 25 patients. Strokes in the territory of the lenticuloestriate arteries were the most frequent ischaemic area in those with silent infarctions.
DISCUSSION
Affecting 30% of patients, chronic cardiomyopathy is the most common clinical form of CD. Its onset averages 30 years after initial infection. 15 16 CD cardiomyopathy is characterised by congestive heart failure, sudden cardiac death, intraventricular conduction defects, arrhythmias, and thromboembolism. [17] [18] [19] [20] [21] [22] Chagasic embolic stroke is clinically indistinguishable from other aetiologies. Three areas of particular interest were identified in our patients. Firstly, the high frequency of prior ischaemic stroke (22%) noted in our CD stroke patients. Secondly, the higher frequency of cardiopathy in the CD stroke group compared with non-chagasic stroke. Thus prevention of subsequent stroke by long term anticoagulation would seem indicated when chagasic cardiomyopathy is evident in stroke patients. Postmortem studies have shown cerebral infarction in 9%-36% of patients with CD cardiomyopathy. [8] [9] [10] Therefore there may be a need for primary prevention in all patients with CD cardiomyopathy.
Thirdly, the high frequency (19% CD) of stroke patients without any evident VRFs. Some 37% of CD stroke patients of undetermined cause had normal echocardiograms, normal carotid Doppler, and no associated VRFs. Undetected nonchagasic cardiovascular disease might account for this finding. However, the remaining 63.3% of CD stroke patients of undetermined cause typically had only one associated VRF, usually hypertension or LVD. Thus it seems that the paucity of VRFs in this group may indicate the existence of other possible mechanisms.
Acting similarly to vasculitis active in the pathogenesis of chagasic cardiomyopathy, the recently reported cerebral vasculitis in CD patients 24 may explain this previously unappreciated phenomenon. T cruzi infection of the myocardium activates extra cellular signal regulated kinase, activator protein-1, endothelin-1, and cyclins. 24 This possible aetiological mechanism may call for study of anticoagulation in chagasic patients with stroke even in the absence of VRFs.
An additional 26% of patients without VRFs presented with an apical aneurysm. Asymptomatic apical aneurysm could play a part in the aetiology of stroke in these patients who, otherwise, presented no clinical symptoms of cardiopathy.
We did not specifically study haemorrhagic strokes in patients with CD. The relation of Chagas' vasculitis to the occurrence of stroke should be further studied in view of the disproportionately high rate of stroke of undetermined cause in CD. Longitudinal studies of VRFs are needed to quantify recurrence risk and long term mortality after chagasic stroke. Why seropositive patients without VRFs develop stroke may be related to the function of procoagulant factors, such as anticardiolipin, drepanocytosis or C, S protein deficiencies.
The WHO control measures initiated against the domiciliary vector responsible for T cruzi transmission has had a dramatic effect in reducing new cases of CD in the Cone of South America. However, the long latent period before the chronic stage will maintain CD as an important public health problem for decades. The inclusion of CD in the differential diagnosis of stroke in patients of South American origin is important in the recognition, and prevention of further CD complications.
